
' . l  anagement
This act iv i ty  is  done l rest  in  smal l  groups.  l f  on ly  one
tape measure is  avai lable,  the act iv i ty  may be done as a
rvhole c lass act iv i ty  which makes the measurement  of
the area faster.
Before the act iv i ty  se lect  a p lay ing f ie ld or  room to
scale.  Basketbal l ,  vo l leybal l ,  and tennis cour ts  a l l  prov ide
, r p p r o p r i a t e  a r e a s .  l f  n o  s u c h  a r e a  i s  a v a i l a b l e ,  a
classroorn can [-re suificient.

' -  rocedure
Disr  uss the Key Quesl lorr .
Chal lenge the students to determine the height  of  a
tvpical  basketbal l  p layer .  This  r lay be done through
r e s e a r c h  o r  b v  c h o o s i n g  a n  a p p r o p r i a t e  h e i g h t .
6 6 = 200 cm works wel l . )

Dist r ibute a toy solc i ier  to  each grc lup and have them
nre.rsr.irL. and recorcl its heisht.

, {sk the students to cle-termine and record ther scale factor
of tht-' toy soldier to an actutrl basketball pl.ryer.
Have them draw a sket<-h of  the basketbal l  cour t .  A l low
t i r r . re for  them to measure and record a l l  the necessary
nr€rasurements for  the cour t .  In form students they need
only measure to the nearest  whole uni t  ( inch,  cm).
[)ire<.t thenr kr use tht-. scale fackrr to reducer all the court
nreasuremcnts anr . l  then to use the scaled d imensions
to draw the scaled court on a pir:ce of butcher paper.
l l ave  s tuden ts  use  the i r  d raw ings  to  de te rm ine  the
engths of  d iagonal  passes across the cour t  and then
c onf i rm the leneths on the : rc tual  basketbal l  cour t .

Discussion
1.  Ask ouest ions such as:

.  Using your  drawing and a ru ler ,  how far  would a
player have to throw a pass from one corner of
the cour t  to  a teammate on the center  l ine on the
opposi te s ide?

.  How long would a pass be d iagonal ly  f rom corners
on opposi te end l ines?

Conf i rm the answers on the actual  cour t .  Encourage
students to frame questions to ask of each other.

2. Why did you only have to measure the actual court to the
nearest  cent imeter  (or  inch)? [ l t  becomes ins igni f icant
when scaled. ]

3.  Of  what  use is  a scale drawing?
4. What scale drawings have you used? [maps, layouts of

shopping mal ls ,  e tc . l

Extension
The  s t ruc tu red  seouence  desc r i bed  i n  t he  P rocedu re
provides a shared exper ience wi th which to ta lk  about  the
concepts being developed.  Fol lowing th is  exper ience wi th
a more open approach allows the students to extend and
reinforce thei r  understanding.  Have each group br ing an
act ion f igure f rom home and make a scaled f loor  p lan of
the c lassroom based on thei r  heights and the heights of  the
act ion f igures.  F loor  p lans wi l l  be d i f ferent  s izes because
they are based on different scales caused by varying sizes
of  act ion f igures and heights of  s tudents.

* Reprinted with permission from Principles ancl Standards for
School Mathematics, 2000 by the National Council ofTeachers
of Mathematics. All riohts reserved
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Topic
Measurement  and Scal ing

Key Question
How could you make a basketbal l  cour t  that  was scaled to
the s ize of  a toy sold ier?

Focus
Students wi l l  measure a basketbal l  cour t  and make a scale
drawing of  i t  based on a toy sold ier .

Guid ing Documents
Project 2061 Benchmarks
. Ihe sca/e cho-sen for a graph or drawing ntakes a big

tlifferenc:e in how usefu/ it is.
. Sca/e drawings show -shapes and compare locations of

thing, very ctif ferenl in size.
. fstimate di.stances and travel times from maps and the

actual siz-e oi objects from scale drawings.

NC/M.\ t . rndl rds 2000.
. Develop, analyze, and explain methods for solving

problents involving proportions, -such as scaling and find-
ing equivalent ratios

. Work flexibly with fractions, decimals, and percents to
solve problems

. So/ve problems involvinp7 sca/e factor-s; using ratio and
proportron

. Unclerstand relationships
among the ang/e9 side
Iengths, perimeters, areas,
and volumes of
similar obiects

Math
Proport ional  reasonin g

scal ing
Measur ing

length

Integrated Processes
Observ ing
Col lect ing and recording data

Apply ing
Ceneral iz ing

Materials
Toy soldiers
Rulers
Tape measures,  30m
Butcher paper

Background Information
In  mak ing  sca le  d raw ings  an  app rop r i a te  sca te  n r_ r .

be chosen.  This is  of ten chosen for  convenience and ea.=
of  ca lculat ions.  Using a toy sold ier  to  establ ish the sca .
produces a s i tuat ion that  develops a deeper understandr-  :
of scale.

The  he igh t  o f  t he  pe rson  the  toy  rep resen ts  mu : .
b e  d e t e r m i n e d .  T h i s  m a y  b e  d o n e  b y  c h o o s i n g  a -
arb i t rary,  but  reasonable,  s ize or  by doing a data analys is  c-
adul t  heights.

When the height  the toy represents has been selectec
the  he igh t  o f  t he  t oy  so ld ie r  mus t  be  measu red .  Th t
accuracy and precis ion of  that  measurement  again af fec i .
the outcome of the project. The differences in measure-
ment is increased by toy soldiers having varying heights. Thr.
creates a situation for determining an average height.

When the heights of  the toy and person i t  represents
have been determined, they rarely provide a scale facto.
which is  an in teger .  This  generates a s i tuat ion that  requi res
some conceptual  development .  Some students wi l l  need
to physical ly  compare the height  of  the toy to an actual
person's  height  to  develop an approximat ion of  the scale
factor .  This  may requi re that  they count  how many to\
sold iers h igh the actual  person is .  From th is  s tage students
can be asked to consider how to get the scale factor numen-
cally. Most wil l move to a division strategy. The calculated
scale factor can be compared to the physically counted scale
factor  to  conf i rm the meaning of  the number.

When the scale factor  is  determined and understood,
it can be used to reduce the actual measurements of the
world to the scaled measurements appropriate for the toy.

The accuracy of scale drawing can be found by enlarging
scaled measurements by the scale factor to find the actual
d imensions.
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